(19) m^atfym^mmm 

(43) SES^IBB 
2001 ^11 ^29 H (29.11^001) 




PCX 



IlilWIIIillilllllllilllllll 

(10) sRs&ms-^ 
WO 01/90061 Al 



(51) mt&^v^»«': 

A61K 31/593. A61P3/02 

(21) SfeUIBS^: 

(22) BBSttiaB: 

(25) SI6ttiS(0eS: 

(26) SES^rflCDSgg: 



C07C 401/00, 

PCT/JPOl/04256 
2001 ^5 ^22 H (22.05.2001) 



(30) S^tH&^—^i 
1$Oi2000-15129S 



2000 5 ^ 23 B (23.05.2000) JP 



(71) ffllBA r*SSI»< ±r<DtS^@lCOLNT;: * 
HllSl^^^tt (CHUGAl SEIYAKU KABUSHIKI 
KAISHA) [JP/JP]; t 115-8543 mSffl^bE^raSTi 
5Sl-^ Tokyo (JP). 

(72) fccfct/ 

(75) ^^^/dbliA r*SICOlNT(D<i^;: iSlUiftlB 
(TAKAYAMA, Hiroaki) [JP/JP]; =f 151-0072 
#E«>r#2-6-12 Tokyo (JP). BftSpJxI (FUJISHIIVIA, 
Toshie) [JP/JP]; T 193-0834 SSffl/Vi^mmaJUBT 
321-2-201 TolQ^o (JP). 



(74) «SA: tt* — ^(SHAMOTO, Ichioetal.); T 

1 00-0004 msffl^ft BB ^x^m-T e 2S 1 ^ «r:fe^ 

Brtf JU206IZ rLT1^-/N^^»1fft*»W Tokyo (JP). 

(81) (m \^): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES. FI. GB, GD, GE, GH, GM, HR, HU. 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, PL, FT. RO, RU, SD, SB, SG, SI, SK, SL, TJ, TM, TR, 
TT, TZ, UA, UG, US, UZ, VN, YU. ZA, ZW. 

(84) Jg^S (0:^)1 ARIPO l^it (GH, GH KE, LS, MW, 
MZ, SD, SL, SZ, TZ. UG, ZW), 3. — ^ v T (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI t$ (BR BJ, CF, CG, 
CI, CM, GA, GN, GW. ML, MR, NE, SN, TD, TG). 



(54) Title: 5,6-m4W;S-2-ALKYLVITAMIN D DERTVATTVES 

(54) »Wa>«»: 5,6" h^>X-2-TJU^;Hf^ 5>DSS»<* 




(57) Abstract: Novel vitamin D derivatives are synthesized which are 5,6-/r£7ns-2-alky- 
lated-vitamin D derivatives represented by the general formula (1), wherein R| is linear or 
branched aikyl; and R2 is optionally hydroxylated linear or branched alkyl. 



(1) 



wo 01/90061 Al lilliiiieillilillliiiiilllMIDI 



(57) W^: 

:^^miZ^O. (1) : 




wo 01/90061 



PCT/JPOl/04256 



5 mm^m 

2 S-v'k: Hci^v't:*^5>D3) CDA^lgU:^^^^: 2 a- ^^^vm^mXT^t. 
}^^S.>D§:S^i$i (VDR) ^'&t^/i)5±#t-^^li/&^flJ0JbTVi;5 (K. Kon 
20 no, ffi, Bioorg. Med. Chem. Lett. , 1 9 9 8, 8, 1 5 
1) . 2 a-^5^;l/^(D^AtMlilfi5<^2 0-xlf<bi:^m*'&t)-&-5 

JltfcJzt). VDRi^^tg;^tJP^fl<)Jc:±#T-5C:t'b#'^^tlTl.i5 (T. Fu 
j ishimafl&> Bioorg. Med. Chem. Lett. , 1998, 

8, 2 1 4 5) o vit)^vf3iti^&. 2^<ommm<Dmxt2o^(o^fm(DA^ 
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ip-fe, ^^mmiz^mt. — (1) : 




10 Rjm.m^^^m^^'^<D7)v^}vm^mv. r.^tkmxtmsi^ 

Mt»c(Dr;i/^;u»$r^b. r, ^^KmsTBii^nfe^mic 1-12 omm^^ 
s:^b. R, \-i7m&'vmm'^nrcimmm 3 ~ 1 0 ©lamss vi^^Msmt^oT 

Vio^^$f^L<«, R^(ip^5^;i/S^}t«x5^;i/K5&^b, R,«4-tKD 
20 ^rv'- 4 - p<5^;i/^>9^;i/«^fe«4 -X5^;P- 4 - 1 F n^^-^^v-jUS^^ 
-To 

m^Hi-^VKit. R^it:^^)m^^U R,«4-t Hn^v'-4-^5^;U^ 
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10 To 

:ti^^jv&. 7*:^7:::;^»^3^»t^^fe)nSc 
R,<D$¥m^mMi^miivxi^. :^^)vm> •fu\i)v^. 

^>9^;i/S. ^^'>;i/Ss 5':^7r:;i/S^;5>s 

R2(7)#Pfi^W*#0»J<i:L.TJi, 4 - 1 Hnc^i/- 4 4 

-jL^)V- 4 - fc Hn^~^^^>';i/S, 6 - 1 H D4^s^- 6 2 -^y 
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- 6 - ^f^^JV- 2 -^Zf'^Ji'M. 4. 6. 7-hU t:HP^>'-6-;*5^;W-2 
15 -^^rSiltd^T^So OT©llli«ajfc:feV:»T», Tf&(0Rlit^7.^-A\zU':>T. 




Trans-D 



20 #^¥6-2 3 1 8 5. ^^^6-4 1 0 5 9> #Pi¥l 1-11 6 551, # 

11^121589 (2^®tl^-m^Afc±s) ^te:fBm$n}fc:;^^T?-&fi£ 
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:f3i^. ^iiimTb^±m'r^m^m(Dmmtf3i^}iimx-$>^<i^m2 o o o - 1 5 i 

m.mm) »>5^Mif^5>Dnr"/^- (vdr) ^(o^^uj^ . 
lot, 2 s-i^tFp^v'ifiS^s^Dg mmmmtvTmm) :^i:zs^m^ 

Yamasa Biochemcal (Choshi, Chiba, Japan) J: t)^Ab ( 1 ot. 111031 
ot. 112831). 17>Zf)V m2 5mg) 2:0. 0 5MU>M 

0. 5M:«7U':7Ai^ar?^ (pH7. 4) 5 5mnzmmw.mizmmLrc. 

15 2t:^?g©tfj5^5>D^S#*}fcJil a, 2 5 -5^b Kn^v'lf^S >D3CC)X 

^y-jp^^K 50 III t^mi^^mm m ui (o. 2 3mg:$'>At5'®) 

^WtcAn, ^M-T? 1 ^KyW>^^^-hL':^cm, [3H]-lQ!, 2 5- 
>?t:}^n:^>'tfi5'5>D3^g5l^m!S0. 1 nUtf3i^^o\ZMXX. 

20 mXXU^l^ft^. 4X:X3 0^fMmmV. 3 0 0 0 rpmt?10:J)-FBl5S.i>^gi 
■r^^t\Z^-^X. ^mmzB^l^t:! L^W la. 2 5-z^tFo^>'b':$'a 
>D3t. jMUfc [«H] la, 2 5-5?t:Fo^>/lfi5'5>D3i^i^'ilb^o 
±^(5 0 0Atl) ^ACS-II (9. 5ml) (Amersham. England) tii'&b, 

25 *^HJ®tfi57^>D^S#:i:bTfi, TtBcDHifi^Jl-l 6T-&^$n5 (5 
E. 7E) - (IS. 2R. 3R) -2-:<^Jl-9, 10— fen-5, 7. 1 
0 (1 9) -nl/7>i5' hUx>- 1, 3, 2 5-hU^— ;K (5E, 7 E) - 
(IS, 25, 3R) -2-^^)1^-9, 10— kl3-5. 7, 10 (19) - 
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nU7.^hVX.>-l, 3, 2 5-hU:t-;i/^ (5E. 7 E) - (IR. 2 R. 
3R) -2->^9^;W-9, 10-il3-5. 7, 10 (19) -UUX^hVJL 
>-l, 3. 2 5-hU:r-;k (5E. 7E) - (IR, 2S. 3 R) -2- 

^^;i'-9, 10— fen-5, 7, 10 (19) -Z3i^;^i5^hux>-i. 3, 

5 2 5-hU:t— ;K (5E. 7E) - (IS, 2 R. 3S) -2-y5^;i/-9, 
10— fe3-5. 7, 10 (19) -3UX:$' hUX>- 1, 3, 25-hU::*- 
-;K (5E, 7E) - (IS, 2S, 3S) -2->.5^;P-9, 10— fen- 
5. 7. 10 (19) -3l^X^hUx>-l, 3. 2 5-hU:t-;p, (5E, 
7E) - (IR, 2R. 3S) -2-/5^Jl/-9, 10— fe3-5, 7. 10 

10 (19) -n\y:7.^hVX>-l, 3. 2 5-hU:^--;K (5E. 7E) - 
(IR. 2S. 3S) -2-^=^Jl-9, 10— fen-5. 7. 10 (19) - 
3 1/7.:$' hUX^- 1, 3, 25-hU:r-;K (5E, 7E)-(1S, 2 R, 
3R, 20S) -2-^^Jl-9, 10— lin-5. 7, 10 (19) -nl^X 
^hUX>-l. 3. 2 5-hU:t-;k (5E. 7 E) - (IS. 2 S. 3 R, 

15 2 0S) -2-;^^)]/-9, 10— 7, 1 0 (19) -nU7.^h^J 
X>-1. 3, 2 5-hU:^-;K (5E, 7 E) - (IR. 2 R, 3 R. 20 
S) -2-p^^;i'-9. 10— fe3-5, 7. 10 (19) -nU?.^hVX.> 
-1. 3, 25-hU:^-;K (5E, 7E)-(1R, 2S, 3 R, 20S) 

-2-^^;v-9. 10— tin-5. 7. 10 (19) bUx>- 1, 

20 3, 2 5-hU:r— ;k (5E, 7E)-(1S, 2R, 3S. 20 S) -2- 
^5^;l/-9, 10--fezl-5, 7, 10 (19) -nl/XiS'hUX>-l, 3, 
2 5-h'J:r— ;K (5E. 7E) - (IS. 2S. 3S. 2 0 S) -2-^^ 
;i/-9, 10— fen-5, 7, 10 (19) -nlxXt^'hUX^-l, 3, 25 
-hU::r— ;K (5E, 7E) - (IR. 2R. 3S. 2 0 S) -2-;^5^;i/- 

25 9, 1 0— fen-5, 7, 10 (19) -nU'XrJ' hUX>- 1, 3, 25-h 
U^a— ;K (5E, 7E) - (IR, 2S, 3S. 2 OS) -2-pt^;i/-9, 
1 0— fen - 5. 7. 10 (19) hUX>- 1. 3, 2 5 - hU:^ 

1 Q!. 2 5 -z^hL ]^ 0^'>\£:$r 2.>D sCDVUR^CDm-^^^ 10 0 tbfet 
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X= (y/x) X 1 0 0 

y:la, 2 ^ --J\^\^u^i^\i^ ^ffi. C'h] la. 25->?t:H 
P^S> t*^ ^ >D 3 ^ V D R ©^-g-S: 5 0 % gaST-SaS 

X : 2^^M0[>fc*i$'S>DBIS#:*^> [^H] la, 2 5 -v^t FD^i^tfi^'S 
>D3tVDRa:©J^'&<£5 0%m.^^^ 

(5E, 7E) - (IS. 2R. 3R) -2-^^)V-2, 10— 7. 
1 0 (1 9) hUX>- 1, 3, 2 5- hU:t>-;l/ (t -Aa) ©-a- 




t-Aa 



(5Z. 7E) - (IS, 2R, 3R) -2-^5=-;p-9, lO—fezl-5, 
7, 1 0 (1 9) -nl/X37 hUX>- 1, 3. 2 5 - hU:^-;i/ (Aa) (7. 
Omg, 0. 0 16mmol) ^?^#:-^{ti-r (~10mL) (C^^bfco 

m^m^vtc^. a^^x^/-;i. (2mL) \zmm\^. z.(D^\zmm.-Mm-r 

hUC7A (6. 8mg. 0. OSlmmol) ^Jq;lfe. c:o?S'&'^<£ 9 O'er 
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tLTt-Aa (4. 6ing, 6 6%) ^#fco 

UV (EtOH) Amax 272 nm, Amin 230 nm; NMR (400 MHz. CDCI3) 
d 0.56 (3 H, s), 0.94 (3 H, d, J = 6.4 Hz), 1.08 (3 H, d, J 
= 7.0 Hz), 1.22 (6 H, s). 1.94 (1 H, m) , 2.56 (1 H, dd, J = 
13.7, 3.4 Hz), 2.60 (1 H. dd, J = 14.6, 6.7 Hz), 2.83 (1 H, 
m), 4.13 (1 H. m), 4.14 (1 H. m) , 5.01 (1 H. s), 5.15 (1 H, 
s), 5.87 (1 H, d, J = 11.6 Hz), 6.61 (1 H, d, J - 11.6 Hz); 
MS 430 [M]*, 412 [M-HjO]*, 394 [M-2H2O]*, 379 [M-2H20-Me]*; 
HRMS oalcd. for IC^'AJDs'^ 430.3447, found 430.3446. 
VDR'v^J^'&j^ : 8. 6 

(5E, 7E) - (IS, 2S, 3R) -2-;>t^;W-9. 10— fe3-5, 7, 
10 (19) -ril/X:$^bUX>- 1, 3, 2 5-hU::a— ;V (t-Ds) 




H 



t-Ds 

OV (EtOH) Amax 273 nm, Amln 230 nm; NMR (400 MHz, CDCI3) 
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6 0.57 (3 H, s), 0.95 (3 H, d. J = 6.4 Hz), 1.14 (3 H. d, J 
= 7.0 Hz). 1.22 (6 H, s), 1.83 (1 H, m) , 2.13 (1 H. m) , 
2.85 (1 H. m) , 3.02 (1 H, dd, J = 14.0, 4.3 Hz). 3.85 (1 H, 
m) , 4.29 (1 H, m), 4.93 (1 H, s) , 5.12 (1 H, d, J = 1.8 Hz), 
5 5.89 (1 H, d, J = 11.6 Hz), 6.55 (1 H, dd, J = 11.6, 0.9 
Hz); MS 430 [M]*, 412 [M-HjO]*, 394 [M-ZHjO]** 379 [M-2H2O- 
Me]*; HEMS caJLcd. for [CjgH^Oal 430.3447, found 430.3447. 
YDR^om-^^ : 0. 4 

10 (mmms) 

(5E, 7E) - (IR, 2R, 3 R) -2-;<5^;V-9. 10— kn-S, 7, 
10 (19) -nWX^hUX>-l. 3, (t-As) (D 




t-As 



15 t - A s ic:Mj5&-r§ ( 5 z) it^<^^m?Bmmt VT^m mmm i tmm 

UV (EtOH) Amax 274 nm, Amln 231 nm; ^H NMR (400 MHz, CDCl,) 
5 0.57 (3 H, s), 0.94 (3 H, d, J = 6.4 Hz), 1.22 (6 H, s), 
1.24 (3 H, d, J = 7.0 Hz), 1.92 (1 H, ddq, J = 2.4, 2.5, 
20 7.0 Hz), 2.27 (1 H, dd, J = 14.7, 3.1 Hz), 2.88 (1 H, dd, J 
= 12.8, 3.7 Hz), 3.05 (1 H, dd, J = 14.6, 3.7 Hz), 3.97 (1 
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H, ddd, J = 2.4, 3.1, 3.7 Hz), 4.21 (1 H, d, J = 2.5 Hz), 
4.90 (1 H, d, J = 1.8 Hz), 5.10 (1 H. d, J = 1.8 Hz), 5.91 
(1 H, d, J = 11.3 Hz). 6.67 (1 H. d, J = 11.3 Hz); MS 430 
[M]*, 412 [M-HjOl*, 394 [M-2H2O]*, 379 tM-2H20-Me]*,- HRMS 
5 calcd. for [CaaH^sOa] 430.3447, found 430.3449. 
VDR^OJS^tt : 0. 1 



(5E. 7E) - (IR, 2S. 3R) -2-^5^;i/-9, 10— fen-5, 7. 
10 1 0 (1 9) -nl/;?.iS7hijx>-l, 3. 2 5-hU:t-;i' (t-Da) 




t-Da 

t-i)a\zMmT^ (5z) it^m^ai^mwiiVTmmv. mmmiizmm 

15 UV (EtOH) A max 271 nm, Aniln 229 lun; ^H NMR (400 MHz, CDCI3) 
6 0.57 (3 H, s), 0.95 (3 H, d, J - 6.2 Hz), 1.03 (3 H, d, J 
= 7.0 Hz), 1.22 (6 H, s) , 1.89 (1 H, ddq, J = 5.5, 4.8, 7.0 
Hz), 2.06 (1 H, dd, J = 15.0, 5.8 Hz), 2.65 (1 H, dd, J = 
15.0, 4.8 Hz), 2.87 (1 H, dd, J = 12.2, 3.7 Hz). 3.71 (1 H, 

20 dt, J = 5.8, 4.8 Hz), 3.98 (1 H, d, J = 5.5 Hz). 4.97 (1 H, 
s), 5.17 (1 H. s), 5.89 (1 H, d, J = 11.7 Hz), 6.62 (1 H, d, 

10 
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J = 11.7 Hz); MS 430 [M]*, 412 [M-KfiV , 394 EM-2HjO]*, 379 
[M-2H20-Me]*; HRMS calcd. for iC^e^^^O^} 430.3447, found 
430.3448. 

YDR^om-^^ : <0. 0 1 

5 

(5E, 7E) - (IS, 2R. 3S) -2-pt5^;V-9, 10— fe3-5, 7, 
10(19) -3l/'X3'bUX>-l, 3, 2 5-hU:^-;W (t-Ba) 




t-Ba 

10 

t-Ba izMn^^ ( 5 z) it^m^mmi^mt: i^xmrn b, mmm itmu 

UV (EtOH) A max 271 nm, Amin 229 nm; NMR (400 MHz, CDClg) 
6 0.57 (3 H, s), 0.95 (3 H, d, J = 6.4 Hz), 1.03 (3 H, d, J 

15 = 7.0 Hz), 1.22 (6 H, s), 1.91 (1 H, ddq, J = 5.1, 4.8, 7.0 
Hz), 2.61 (1 H. dd, J = 15-0, 4.4 Hz), 2.65 (1 H, dd, J = 
15.0, 5.1 Hz). 2.86 (1 H, dd, J = 11.9, 3.7 Hz). 3.74 (1 H, 
dt. J = 4.4, 5.1 Hz), 4.00 (1 H, d, J = 5.1 Hz). 4.97 (1 H, 
s), 5.18 (1 H, d, J = 1.6 Hz), 5.90 (1 H, d. J = 11.6 Hz). 

20 6.62 (1 H, d, J = 11.6 Hz); MS 430 [M]*, 412 [M-HjO]*, 394 
[M-2H,0]*, 379 [M-2H20-Me]*; HRMS calcd. for ICj,H4s03] 
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430.3447, found 430.3444. 

VDR'^O^-^tt : 0. 0 4 

5 (5E, 7E) - (IS. 2S, 3S) - 2 9 . 10— fen-5, 7, 

10(19) -n]y7.^h^)Ji>-i. 3. 2 5-hU:t-;W (t-Cs) 




t-Cs 

10 t - c s izMm-r^ ( 5 z) ^b^i^^^m^^s i: bT^^ mmm i 

UV (EtOH) Amax 274 nm, Amin 231 lun; NMR (400 MHz, CDCI3) 
6 0.57 (3 H, s), 0.95 (3 H. d, J = 6.4 Hz). 1.22 (6 H. s). 
1.24 (3 H, d, J = 7.0 Hz), 1.93 (1 H, ddq, J = 2.4, 2.1, 

15 7.0 Hz). 2.28 (1 H, dd, J = 14.6. 2.4 Hz), 2.88 (1 H. dd, J 
= 12.2, 3.7 Hz), 3.06 (1 H, dd, J = 14.6, 3.7 Hz). 3.98 (1 
H. ddd, J = 3.7. 2.4, 2.1 Hz), 4.21 (1 H, d, J = 2.1 Hz), 
4.91 (1 H, d. J = 1.8 Hz), 5.12 (1 H, d, J = 1.8 Hz). 5.92 
(1 H, d, J = 11.3 Hz), 6.67 (1 H, d, J = 11.3 Hz); MS 430 

20 [Mr, 412 [M-H26]*, 394 [M-2HjO]*, 379 tM-2HjO-Mel*; HRMS 
calcd. for [CaaH4s03] 430.3447, found 430.3448. 
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VDR'vCDJ^'&ft : 0. 0 13 

(5E, 7E) - (IR, 2R, 3 S) - 2 9 , 10— fe:3-5, 7, 
5 1 0 (1 9) -nW;^^ hUx^-1. 3. 2 5-hU:t— (t-B s) 




t-Bs 



t-BstcM^&T^ (5Z) {b-gri^^ai^WiibT^fflb, ^Jl^ajii:!^^ 

10 UV (EtOH) A max 275 nm, Amln 231 nm; *H NMR (400 MHz, CDCI3) 
6 0.57 (3 H, s), 0.95 (3 H, d, J = 6.4 Hz). 1.14 (3 H, d, J 
= 7.0 Hz), 1.22 (6 H, s) , 1.83 (1 H, ddq, J = 9.2. 3.1, 7.0 
Hz), 2.13 (1 H, dd, J = 14.0, 9.2 Hz), 2.85 (1 H, dd, J = 
11.9, 4.0 Hz), 3.01 (1 H, dd, J = 14.0, 4.5 Hz). 3.87 (1 H, 

15 dt. J = 4.5, 9.2 Hz), 4.30 (1 H, d. J =3.1 Hz). 4.93 (1 H, 
d, J =1.8 Hz), 5.11 (1 H, d, J =1.8 Hz), 5.89 (1 H, d, J = 
11.6 Hz), 6.55 (1 H, d. J = 11.6 Hz); MS 430 [M]*, 412 [M- 
HjO]*. 394 [M-2H2O]*, 379 [M-2HjO-Me]*. 
VDR^©^^ : 0. 0 3 

20 

(mmms) 
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(5E, 7E) - (IR, 2S, 3S) -2-^^JV-9, lO-irn-5, 7. 
1 0 (1 9) -31/7.37 bUx>- 1, 3. 2 ;i/ (t-Ca) (D-^r 




t-Ca 

t-cafcMi&Ts (5z) ^b-a-^r^m^i^MtuT^fflb, mmmitmm 

UV (EtOH) A max 274 nm, Amln 232 nm; NMR (400 MHz, CDCI3) 
6 0.57 (3 H, s), 0.95 (3 H. d. J = 6.4 Hz), 1.08 (3 H, d, J 
= 7.0 Hz), 1.22 (6 H, s), 1.93 (1 H, ddq, J = 8.0, 3.4, 7.0 
Hz), 2.53 (1 H, dd. J = 14.3, 3.4 Hz), 2.61 (1 H, dd, J = 
14.3, 5.8 Hz), 2.85 (1 H, dd, J = 12.2, 3.7 Hz), 4.15 (2 H, 
m), 5.01 (1 H, s), 5.15 (1 H, s), 5.86 (1 H, d, J = 11.3 
Hz), 6.60 (1 H, d, J - 11.3 Hz); MS 430 [Ml*, 412 [M-HjO]*, 
394 [M-2H20r, 379 [M-2H20-Me]* HRMS calcd. for ICjbH^Oj] 
430.3447. found 430.3443. 
VDR'vCDJg-g-'li : <0. 0 1 

mmm9) 

20 (5E, 7E) - (IS, 2R, SR. 2 0 S) -2-^5^;i/-9. 1 0 — fen 
-5, 7, 10 (19) -aU:^^h^J'JL>-l, 3, 2 5- bU:t-;i/ (2 0 
-e p i - t - Aa) <O^0S. 

14 
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20-epi-t-Aa 



20-epi-t-Aa izMJ^^T^ ( 5 Z) {fc'&^^m^Ma: UT^ffi b, 

UV (EtOH) Amax 272 nm, Amin 230 nm; NMR (400 MHz, CDClg) 
5 <5 0.56 (3 H, s), 0.86 (3 H, d, J = 6.4 Hz), 1.09 (3 H, d, J 
= 7.0 Hz), 1.22 (6 H, s), 1.88 (1 H. m) , 1.95 (1 H, ddq. J 
= 7.6, 3.4. 7.0 Hz), 2.53 (1 H, dd, J = 14.3, 4.0 Hz), 2.60 
(1 H. dd, J = 14.6, 7.0 Hz), 4.13 (1 H, d, J = 7.6 Hz), 
4.17 (1 H, ddd, J = 7.0, 4.0, 3.4 Hz), 5.01 (1 H, s), 5.16 
10 (1 H. s), 5.87 (1 H, d, J = 11.6 Hz), 6.61 (1 H, d. J = 
11.6 Hz); MS 430 [M]*, 412 [M-H2O]*, 394 [M-2H2O]*, 379 [M- 
2H20-Me]*; HRMS calcd. for [C28H4SO33 430.3447, found 430.3445. 
VDR^OJ^-^I* : 4 5 

15 mi&mio) 

(5E, 7E) - (IS. 2S. 3R. 2 0 S) - 2 -^^5^;!/- 9 . 1 0 — k3 
-5, 7. 1 0 (1 9) -nl^X:?' hUX^- 1. 3. 2 5 - h U ( 2 0 

-e p i - t -D s) ©-^^ 
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20-epl-t-D S 

20-epi-t-Ds izMmt^ (5 Z) ^t^m^tHmmMi: LT^ffib, 

UV (EtOH) A max 273 mn, Aniln 228 lun; *H NMR (400 MHz, CDCI3) 
6 0.56 (3 H, s), 0.86 (3 H. d, J = 6.4 Hz), 1.14 (3 H, d, J 
= 7.0 Hz), 1.22 (6 H, s), 1.83 (1 H, m) . 3.01 (1 H, dd, J = 
14.3, 5.2 Hz). 3.84 (1 H, m) , 4.29 (1 H, m) , 4.93 (1 H, d, 
J = 2.1 Hz), 5.12 (1 H, d, J = 2.1 Hz), 5.89 (1 H, d, J = 
11.4 Hz), 6.54 (1 H,. d, J = 11.4 Hz); MS 430 [M]*, 412 [M- 
HjO]*, 394 [M-2H2O]*, 379 [M-2HjO-Me]*. 

('5E, 7E) - (IR, 2R. 3 R, 2 OS) -2-^^;P-9, 1 0 -irn 
-5. 7. 10 (1 9) -n]/X37 hUX>- 1, 3. 2 5 - hU:^— Jl/ (2 0 
— e p i — t — A s ) (D-^^ 
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20-epi-t-As 

20-epi-t-As \zMm-r^ (5 z) it^m^m^mMt vx. m^m 

UV (EtOH) Amax 274 nm, A mln 231 nm; NMR (400 MHz, CDCI3) 
5 5 0.57 (3 H, s), 0.86 (3 H, d, J = 6.4 Hz), 1.21 (6 H, s), 
1.24 (3 H, d, J = 7.0 Hz), 2.28 (1 H, br. d, J = 14.6 Hz), 
2.88 (1 H, dd, J = 12.4, 3.7 Hz), 3.04 (1 H, dd, J = 15.0, 
4.0 Hz), 3.97 (1 H, m), 4.21 (1 H, m) , 4.90 (1 H, d, J = 
1.5 Hz), 5.10 (1 H, d, J = 1.8 Hz), 5.91 (1 H, d, J = 11.6 
10 Hz), 6.66 (1 H. d, J = 11.6 Hz); MS 430 [Ml*, 412 [M-HjO]*, 
394 [M-2H2O]*, 379 [M-ZHjO-Me]*; HEMS calcd. for [CagH^Oa] 
430.3447, found 430.3423. 
VDR^©^-&tt : 0. 8 

15 imMm 12) 

(5E, 7E) - (IR. 2S, 3R, 2 0 S) -2-}<^)V-9, lO—fen 
-5. 7. 10 (1 9) -nU-X:^ bUX>- 1, 3, 2 5 - 1- U:t-JV (2 0 
-e p i - t -D a) (D^^ 
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20-epAt-Da 

2 0 - e p i - 1 - D air^/i&-ra (5 z) it-^t^^iummmiivxmmv. 

5 UV (EtOH) Amax 270 nm, Amln 230 nm; NMR (400 MHz, CDCI3} 
6 .0.57 (3 H, s), 0.86 (3 H, d, J = 6.4 Hz), 1.03 (3 H, d, J 
= 7.0 Hz), 1.22 (6 H, s), 1.87 (1 H, m) , 2.60 (1 H, dd, J - 
15.9, 6.1 Hz). 2.64 (1 H, m) , 2.87 (1 H, dd, J = 11.9, 4.0 
Hz). 3.71 (1 H, m), 3.98 (1 H. m) , 4.97 (1 H, s) . 5.17 (1 H, 
10 d, J = 1.8 Hz), 5.90 (1 H. d. J = 11.6 Hz), 6.61 (1 H. d, J 
= 11.6 Hz); MS 430 [M]*, 412 [M-HjO]*, 397 [M-HjO-Me]*; HRMS 
oalod. for [C2sH4g03] 430.3447, found 430.3465. 
VDR^O^m^m : 0. 0 3 

15 mmm 1 3 > 

(5E, 7,E) - (IS, 2R, 3S., 2 0 S) -2-:A^)V-9, 10 —fen 
-5, 7, 1 0 (1 9) -nl^X^ hUX>- 1, 3. 2 5- hU:t-;i/ (2 0 
-e p i - t -B a) (D^^ 



wo 01/90061 



PCT/JPOl/04256 




20-epM-Ba 



20-epi-t-Ba fc^/iSfs ( 5 z) it^m^tii^mmthxmm 

UV (EtOH) A max 271 nm, Amin 229 nm; NMR (400 MHz. CDCI3) 
5 6 0.56 (3 H, s), 0.86 (3 H, d, J = 6.4 Hz), 1.03 (3 H, d, J 
= 7.4 Hz), 1.21 (6 H, s), 2.62 (2 H. m) , 2.86 (1 H, m) , 
3.75 (1 H, m), 4.00 (1 H, m) , 4.97 (1 H, s) , 5.18 (1 H, dL, 
J = 1.8 Hz), 5.90 (1 H, d, J = 11.6 Hz), 6.62 (1 H, d, J = 
11.9 HZ); MS 430 [M]*, 412 [M-HjO]*, 394 [M-2HaO]*, 379 [M- 
10 2H20-Me]*; HUMS calcd. for [CajH^Oa] 430.3447,. found 430.3442. 
YDR^(DU^&. : 0. 5 

mmm 14) 

(5E, 7E) - (IS, 2S. 3S. 2 0 S) -2-:A^)V-9, 10— fen 
15 -5, 7, 10 (1 9) -nWX;5^bUX>-l, 3, 2 5 - h U:t-;i/ (2 0 
-epi-t-Cs) (D^m 
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20-epM-Cs 



20-epi-t-Cs izM^i^-r^ ( 5 Z ) -fb'&i^Srm^^^Ki bXM V. 

5 UV (EtOH) A max 274 ran, Amin 231 ran; *H NMR (400 MHz, CDCI3) 
6 0.57 (3 H, s), 0.86 (3 H, d, J = 6.4 Hz), 1.22 (6 H, s), 
1.24 (3 H, d, J = 7.3 Hz), 2.27 (1 H, br. d, J = 14.1 Hz), 
2.87 (1 H, dd, J = 12.5, 4.0 Hz), 3.06 (1 H, dd, J = 14.0, 
3.7 Hz), 3.98 (1 H, m) , 4.20 (1 H,ra) , 4.91 (1 H, d, J = 1.8 
10 Hz). 5.12 (1 H, d, J = 1.8 Hz). 5.92 (1 H, d, J = 11.6 Hz), 
6.66 (1 H, d, J = 11.9 Hz); MS 430 [M]*, 412 [M-HjO]*, 397 
[M-HaO-Mel*; HRMS calcd. for [CaoH^sOal 430.3447, found 
430.3453. 

VDR'vOj^-g-tt : 0. 2 

15 

(mmm 1 5) 

(5E, 7E) - (IR, 2R, 3S, 20S) -2-^^Jl-9. 1 0 -izn 
-5, 7. 10 (1 9) -ni^X^ hUX>-l. 3. 2 5-hV:t-JU (2 0 
-epi-t-Bs) 
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20-ep/-t-Bs 

20-epi-t-Bs JC^^S-r^ ( 5 Z) ib-&tf^ai^«<i: bT^ffi 

5 UV (EtOH) A max 275 nm, Amln 231 nm; NMR (400 MHz, CDCI3) 
(5 0.57 (3 H, S), 0.86 (3 H, d, J = 6.7 Hz), 1.14 (3 H, d, J 
= 7.0 Hz), 1.22 (6 H. s), 2.13 (1 H, dd, J = 13.7. 8.5 Hz). 
2.85 (1 H, dd, J = 11.9, 4.0 Hz), 3.01 (1 H, dd, J =14.0, 
4.6 Hz), 3.86 (1 H, dt, J = 4.9. 8.5 Hz), 4.29 (1 H, d, J = 
10 2.7 Hz), 4.92 (1 H, d, J =1.2 Hz), 5.10 (1 H. d, J =1.8 Hz). 
5.88 (1 H, d, J = 11.6 Hz), 6.55 (1 H, d, J = 11.3 Hz); MS 
430 [M]*. 412 [M-HjO]*. 397 [M-HjO-Me]*, 379 [M-ZHp-Me]*; 
HRMS oalcd. for [C28H4g03] 430.3447, found 430.3444. 
VDR^CDJ^^ : 0. 2 

15 

(^WJ16) 

(5E, 7E) - (IR. 2S. 3S, 2 0 S) ~2-;^^J]/-9, 10--fe3 
-5. 7, 1 0 (1 9) -31/7.^ h'JX>- 1, 3, 2 (2 0 

-ep i-t-Ca) (D^^ 
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20-epM-Ca 

20-epi-t-Ca \zMJt^-r^ < 5 Z) {b'&'^Srffi^ifeMibT^b, 

5 UV (EtOH) A max 274 nm, Amin 231 nm; *H NMR (400 MHz, CDCI3) 
6 0.56 (3 H, s), 0.86 (3 H, d, J = 6.4 Hz). 1.08 (3 H, d, J 
= 7.0 Hz). 1.21 (6 H, s). 2.53 (1 H, dd, J = 14.3, 3.1 Hz). 
2.60 (1 H, dd, J = 14.3. 5.8 Hz), 2.85 (1 H, dd, J = 12.5, 
4.3 Hz), 4.16 (2 H, m) , 5.01 (1 H. d, J = 1.2 Hz), 5.15 (1 
10 H, d, J = 1.2 Hz), 5.86 (1 H, d, J = 11.6 Hz), 6.60 (1 H, d, 
J = 11.3 Hz); MS 430 IM]*, 412 [M-H2O]*, 397 [M-HjO-Me]*, 379 
. [M-2H20-Me]*; HRMS calcd. for IC^sR^M 430.3447, found 
430.3446. 

VDR'sOSS^tt : 0. 0 8 

15 
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m ^ <D 

1. -IS^ (1) : 




•R2 



m^Tam^nfc^m^ 1-12 <Dum^^^^\-t^mmm(D7}v^jvm^m'. 
mmxmm-^nrcmmms ~ i o (DiiM^^vi«:9'i!S^5i^<^)T;i/^;i^»^^'r, 

4. R,Ji^5^;i/S*}fc«x5^;i/S^^U R,«4-t Fn:^->-4-^5^;i/ 

4 -X5^;v- 4 - 1 F d:^>'^:^->;us^^T> i JclH 

5. R,«j>^^;i/»^^U R2f*4-t:Hn^>'-4-pt^;U^>5^;VS^^ 
7 . 2 0 ^(D5L#IB«/C>^RiBaT2&-5W^:S 1 iCiBm© t'iJ' 5 yDmmWo 
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